(19) 



[P^^j JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11190904 A 
(43) Date of publication of application: 13.07.99 



(51) Int. CI 



G03F 7/039 
H01L 21/027 



(21 ) Application number: 1 02991 77 

(22) Date of filing: 06.10.98 

(30) Priority: 08.10.97 JP 09291681 



(71) Applicant: 

(72) Inventor:^ 



SHIN ETSU CHEM CO LTD 

WATANABE SATOSHI 
WATANABE OSAMU 
FURUHATA TOMOYOSHI 
TAKEDA YOSHIFUMI 
NAGURA SHIGEHIRO 
ISHIHARA TOSHINOBU 
YAMAOKA TSUGIO 



(54) RESIST MATERIAL AND PATTERN FORMING 
METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist material 
high in sensitivity and resolution and superior in 
plasma etching resistance and the heat resistance of the 
resist pattern by incorporating a polymer compound 
having acid-instable groups and cross- linked by 
cross-linking groups having C-O-C group and having a 
weight average molecular weight in a specified range, 
and the like. 

SOLUTION: The resist material contains an organic 
solvent and at least 2 kinds of the polymer compounds 
which have acid-instable groups and cross- linked by the 
cross-linking groups having the C-O-C groups in the 



molecule or between the molecules and have a weight 
average molecular weight of 1 ,000-500,000, and an acid 
generator. In these polymer compounds, the weight 
average molecular weight in the unexposed parts of the 
resist film and the solubility in an alkaline developing 
solution do not change, but since the weight average 
molecular weight of the exposed parts of the resist film 
returned through decomposition due to occurrence of the 
acid to that of the initial alkali- soluble resin before 
protecting it with the cross-linking groups and the 
acid- instable groups, thus the dissolution velocity of 
the exposed parts in the alkaline solution is increased 
as compared to that of the unexposed parts and the 
dissolution contrast can be enhanced. 
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^b£tt©Sfc*fc bT, #«8£«*i«mfc£*H« 
lC*2c5tT'&£ C - O - CS&^-r -S^filStC J: o xm 

50 bmmyt&tomgemfr&KAt* sffibfcBttcj:*^ 



(10) 



#BB¥ 1 1 - 1 9 0 9 0 4 



17 



18 



[0 0 3 3] Sfc, C-0-C«£;e-f£a?lig*#grtc ^©Sm&JiJ5:^3iiJ5;<M5i$-fr|9ftT^S e 
cfcoT#3?£*t.£^ 7fr^-Mt&&) h [0 0 3 7] jitc, sHl^ffi$:^i:-rz:i:«;<^gp©^ 

&£LTftjmmitim&reg&. mx^^m^-o^mzmzt^x^^ tt^ m&t 

[0034] sic, \svt. vimm^mtt^zm- <Dwm*?mt2> zttfT-g&*j<DT*%>&, 
y. mtssMs mm&mRRcfmsM0ta&iz*.v* [003 8] j^t. *miiz-D&mzmnzm}?s> 

&**7Mvmmm<D-fifrHt-&&z&mtL* m t> *&w<nmi\'i?xhimizm^&'mfrHt&fo 

^©^©M^^agiaib^^fo^&sw-f izmf? rztmmz^^mffiznx^&mm&mfrmtf 1 , 

■S^t^BTigT-fe-So 0 0 0~50 0, 0 0 0<Di^Hb£%Tfe&o 
[0 0 3 5] flPfc, ±IBi*5Wb£ttfc'<-*«fflBi: L [003 9] JJB*&*fltfMW±. TIB-fl^ (1)7? 

t^S%>©T'fe-&„ [0 0 4 0] 

[0 036] #tc, ^^cflte^-^Sffllfc LX<DM Mb 1 5 ] 



L<tti~3©iB#Hfc ««^MS*tKa>7;i/*;i/i6«: ^£^RT^S*is:7i7-;i4Sd*^--»fc7 



x^-;u8, ^ntf;ba. -fv^ntr^a. n 40 -xMb^i:©^KJ:»;»e>*i*4*?ifcfttf/Xtt 
— 7*^;Ht. -YV^-n^S. tert-^f)l4t S'f 4^m-pc-o-c«S:*-r6SiiKBcj:yswiia*iT 




[0 0 4 1] Z.Z.T?, RUiTKl^M^-Xtt^^baS:^ 
U R2W08RRl~8, #;feL<tel~5, H(C»* 



[0 0 4 2] #»Etc«&W*mfc£4M*. JWWWCtt 



fc, xtt0X«IE©» y«aE<0S8KT*fc»J, x + y 
S5S:«ja-r*=b0T?*S5W. y«l~3, #(C1~2 



[0 04 3] 

Hbi 6] 



19 



(11) 



<®?M L 1 1-1 9 0 9 0 4 

20 



— (CH: 




(2) 



(OH) m 
(OR a )„ 



(5** R(i7fc®?SXliOR3S£;*U 'J>te<£%l 

JS-t-SRT'&S. p, q«3ER7**»J, P + q = l&ig 
[0 0 4 4] 3dT\ RK RZO)5kWW. y< 



R 4 



J-O-R 6 
I 

R" 



*ltJMLf=.m*)T'&V, ntil~2, m&0~ 1 

[004 5] _h|B7x y -;Hl7K@?a<Z)7Km!I^-tfi^ 

io $^Sf^^S^c^{j:R3©^^ai: bTte, a 
*j!5t£*lS#, #(CTfB5£ (5) , (6) X*jS£ft-5 

& jgaRlte —20 ©3f&7;i^;bS. &7;i/*;i/g# 
*n-P*vittJffiR i ~ 6 © h >j 7;b=¥;bi/ y 

[004 6] 
Htl 7] 



(5) 



O 

-<CH,)rC-0-R T 

[0 0 4 7]Stf, R4, R5fi7j<^JS^3Z.l±^^l~ 
8, £F£L<lil~6, »C#*l,<ttl~5<Z>gB£ 

1~18, »*Klil~10, SSfC$?£L<«l~8 

flSlC3lOlftSU R4£R5, R4£R6 > r5^r6^^ 
ft?««bT%iJ:<, at&JBsW*«6lCI*R4, R 5 > R 
6j«ft*ftK*Rl~l 8, f*L<ttl~10, Jg 

l, < tt i ~ 8 ©Baa»RXJ4»i*Rfflr;i/# i^>s 

fcaVt. R ? B»4~2 0, #SL<ti4~15, 
miZ.ft£ L < (±4 ~ 1 O0=i7;i/^ #7/T/#/l/ 

*«<-e*i*n»aw»i~6, #*u<tti~4®hUT 
;u*^/S/y;ns. £S8?i£fc4~2 0, #£L<ii4~i 

CR4R5oR6TS5%ati4»feSVr. *£s a&0~6 40 
[004 8] R4, R5®«9HKi~80>1tim. 

[0 0 4 9] R6i:LTtt, fflfttt. M«XW® 

r;^;us, 7i-jH p-^f;b7i-M, p- 



(6) 

[0 0 50] 

Hbi 8] 



-(CH^OH 

-(CH^OCCHJaCHa 

-Cft-^S-CHiOH 



-(CH^OCCHJiiOH 
-(CHs).OH 



-CHj 




[0 0 5 1] R7©j^^4~2 0©HJR7;I/* 

Mkt l/Ctt, t e r t -Zf^-Jim. 1 -;*^;V>£ □ 
2 - (2-* 7 **V >f-;US, t e 

[0 0 5 2] R7«D#r^*«^4l*WWWl~ 



(12) 



21 

m, h U X^;i/S> y tert- 

S> U ;HS»«m*tf e>tv«. R 7 tf)j§S9SlI&4 -2 0©* 

*VTJl3r)l&£LTlt. 3-*Jfy7M;bi. Xl± 

[0 0 5 3] 

Hti 9] 

[0 0 5 4] ±|S^ (5) T'mtitlS>m*&fe&t.L 

T, JWtt&KJi. 0»x.tfi h^i/x^;b& l-x 
h*S/x*/H£. i-n-yn!KiFi'if;H < l — f 
yynstf3fS/x^;i/3k l -n-7>3fi/x^;us, i 
— rv/h3r£/x^;i^ 1 - s e c-^h^if;i/ 
& l-tert-yh^i/if^S, 1-tert- 
T^n^fi/x^l/S, J -xh^-n-t/Dt^l/ft. 
l -i/^n^\^S/D^rS/x^;i^, * h^i/^a tT;i/ 
& xh^i/^Dtf;i/& 1 h^ri/- 1 



WHPP 1 1-1 9 0 9 0 4 



22 



* (6) ©BPRgfclSi: LT, «*.«t e r t-yh^r 
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[0 0 7 8] #S8i»lC$&lS^b^&88§-f StfS; 
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%o^Stti =E;i/fc*fbT q i ^/i/OKftKCltfel: 

±gB£H$©^T-q2^;i/£A*S3i:lCj:oT, *♦ 

ztiPxtmALtcmftwt&toZftzz turns*. 
[0136] *wm-?&. ^-xmmt ur. ±kk» 

[0 13 7] 33T\ JJBK^b^ftJCfe^T, *CD 



*¥*||5HP*#2 0, 0 0 0-500, 000, L 
<»2 0, 0 00 — 1 00, 000, 3g{C#3F*L<te2 
0, 0 0 0-50, OOOCil^iiSjHHfc^i 

l , ooo~20, Pftv 

40 <l£3, 0 0 0-2 0, 0 0 0*?$, XtC$f*L<tt 

5, 0 0 0-2 0, 0 0 omm<m&¥&mfrHt&ifo 

fcfcMJ*T*5 : 5 — 2 0 : 8 0©«&, jf*L<t*9 
5 : 5—4 0 : 6 0©#J-£, 4#lC&9 0:1 0 — 50: 

5 o©#j£T*^r ix, intj:y«a 

^£©&»l4©Bfc#£IS£3i:#T'££ 0 fcfc ff^- 

■7-fi©Mt* 1 , 000—4 00, 000, i&tLKl* 
3, 000—1 0 0, 000, JglCjJJKttS, 00 
0 — 5 0, 0 0 0T»«ifc*«a*Llr\. 
50 [0 13 8] ife, MimWliti 
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#/&a*J:bT'9 9 : 1—5 0 : 5 0, #£U<&9 5 : 
5~5 0 : 5 0, HK$?*t,<tt9 0 : 1 0~5 0 : 5 

& e> 3 i: & < gfiSi±© /t7 y 3f 3 i: #T? g So 

fe&ffl *6Mdlk*££afi&0/Xfam «©ffl»© 
*fc 4tKUJBIBH#tf*Ui. 

[0139] Mtc ^©^^ss.yf/xiiaiif* 

^*xttfcLTJ4. ±fB-«T^SH5 (3 a' -1) 
XttOa' -2) T-&tStl2>-mimb&%£ (3 b' 
-1) Xtt (3 b' -2) T**£ft*1«3mfc£4toWi* 
tflbftSo <BU T8B-*5$T?a*3*l* (3 a' -1) 
Xtt (3 a' -2) T'^tl-SlS^HHfc^t (3 b' 
-DXtt(3b" -2) T*mZft2>m&'Ht&m<DR 
4, R5 Re^-X'feoTtjM^oT^T^VV & 

[0 14 0] *»S©U^ MflBK*. ±ia«fl*ft£* 

R' 

I 

— (CH S C)— 



^(OH), 



(A) 

(B) :±|E3£ (1) , ff*L<J4^ (2) , JEIC#* 
IXBsS (3) ©S^b£*0 2«eiLh. »*U<tt 

©v^-f*w^«*a:* 2SRJi©B«mb^S:jffi^*3 

10 (C) :|fc»£*!L 

[0 14 1] *wn©uy^ha«i4. ±|B 

(A) ~ (C) HBHcfttfL JStcTIB (D) ~ ( I ) at 

(d> : m&mt&fo* 
(d) :jais«rr§>. 

(F) : (B) ^i:liS!I©K-^flfflitLT, TIB— 

(i) -Tfwsn**yigbJ|iffi«:*t-4&i«mb^ 

20 *D7i; -;H47]<g«®7j<igM-?£ 1 ifiX{i2«J£U: 
®Bft%£S(c «fc »J LT¥*$ o ^;i/%RJ: 80^ 
;b%JiCF©»£-T*8|J#g& b feSfi¥*£tiHFdi 3,00 
0-3 0 0, ooofflSimt^, 

(G) rtMPKWfflL 

(H) : m&»K5!l, 

(I) :7**U>7;i/=i-/l/iHM*. 
[0142] 

[ft 4 8] 



(1) 



eat* RU&mmttitM-jmzTxu r 2 w%m 
st i ~ 8 ©itim 4>n^xi*sm©7;b^;i^s:^ 

[0143] xmwovyx htmi*#i?mx- : b*jm 

[0 14 4] £3T\ (A) j##© 

^eatsMfci/ttt. masa *-:*m imj 

;U- 2 -n-TS** h h>Sl 3-*h*i/ 

h^f>-2-^D^V-;k 1 



y*^;bx~r;u x^b>£'U u-^/^^Tbx- 
T-;k ^utru'>yj3-;b^yx5 L ;i/x-^;k x^ 

-;us?^5=-;i/x- t-;k s*x^ n-;!/^*-^ 
40 x— r;i/^©x--5S>i/^ ^ntf b^^'Un-^y ^ 
^;i/x— r^Tiz^- k ^"ntrb^yun-^yx 
^;bx— r^T-fe^- k ILStx^k tf;nf>®fx^ 
;K Bfflfc^-^, 3-^ b*ri/-7utt>m**M 3 
-xh^ri/^nt:^->^x^;k B^t e r t 

-;u-^ey - ten -^"^i/x-^i/T-fex- h^© 

x*x;m#W6>*U 3tie>©ia?:#?4T'X{*2® 
50 cf»T?*,l/^ (-^^©^^©^^ft^^tlT 
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vv&S>x*- n-;i/t;^^;bx— rJl^P 1 -x h 
3fS/-2-:7n^v-;iA ?L$?x^;u<m ^±^iJT- 

[0145] (o bx«. rm-M 

^(11) ©^-x^A^, ^(12) ©^T^^^SI* 
(R30) bM+K- 

^©T;v^;b«, ^sitifc 6~ i 2 or «J -;i/*xt±^ 
Ift7~i 2©T5;u^;bSfe*u M+tea-Kx? 
A, x;i/*x<7A£3lU K-li^^S^flpH-pr^?: 
*U bti2Xtt3T'fe€>„ ) 
[0 14 7] RSOoT'^^^bTli^f 1 ;^ x^ 

^atMi^, 7>;i/3k i/Vw\*ci/)\£k> 2- 
**V2/^n^*S/;H6. ^;i//Jf;i/x;i/^ 7#*v>?- 

p-^FJfi/7x3i, m-* h3^>:7xx;b^ o 

p-te 

r t -^h^S/^xx;!^ m-tert--7*h^>7 
xr;^®7;i/3*i/7x-;i^ 2-ifJb7i- 
3-^f;b7i^;i& 4 -^f;i/7i-;i4 

If;b7i-^I 4-tert -7*f^7i-;bS. * 
R'^SC-C-SOs-R" 
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*m 5$ (13) <DrV**i/J*tfimfa H-TbZJl 
[0 14 6] 

(i i) 

^4-^"5 L ;i/7xx;bft, ^5=-;b7ix;va^©T;i/^ 

10 7x*^;b«^!>we>*xs. K-<D$mm?t 

=y4Y41ty. hU7b-h, 1, l, l-bV7)l* 
ax#>;*;ujft*-k j-fyjiJ-vf&yxfrfrZ- 

k l, 2, 3, 4, 5-^<>^7;b^-a^>-tf>x;i/ 

■5. 

20 [0 14 8] 
Mt4 9j 



(fiU R31, R32(j«U[ 1-12 <Z)B0Hft. 

x\mtk<D7)i*rjvmxw^B>fyft7K*rJim, mm 
0yn$Sc7~i 2©T5;i/^;bS&*-r„ ) 

[0 14 9] R31, R32©7;i / dp;^ilbTtt^^;b 

& x^;i^, yatf;i^, 75;i* i/* 

#-?y*)vm^imi-fbnz>. wfy-itrnsZ-jmn 
Ltli b U -7;i/^-a l , l , l - h u 7;u;fr 
PxfM, l, l, l-h'Ji'DDx^H, 

ji*a e>n*. r u -;uatt lt»7 

x;u^> o h^r->-7xx;i/S, xh^fi/^xXA' A 



(1 2) 

p-tert-'/h^i/7xX i /H 1 m-tert 
-•7'h^ri'7xX;i/^cOT;i/=I^re/7a:X;i/^ 2- 
^fjb7i-il/I 3 -^fJl/7i-JH 4-*5Mb 
7x-Jl4 lfJl/7x-;H, 4-tert -^JV 

30 7i-jH 4-7'f;i/7x-;i/l 1 Wf;i/7x_;b 
»^<z>7;i>* xx^s^tf b tt-So a a 4*>fb7 

& 1. 2, 3, 4, 5-^>^7;i/^D^>if>S^ 

a^tfktis. 79;i/*;i/3Sfc UTi£^>^;i/3S, 7x 

[0 15 0] 

Mb5 0] 



R 34 R" 
I I 

S0 2 -0-N=C-C=N-0-SOs-R" 



(1 3) 



(fflU R33, R34, R35(d^9ffiRi~l 2CDlMWt 

^ »5[6~i 207y-;i*x»Any>ftr | J- 

R34, R35^v%{CM-^LTm^itife^LT ; fc=k 

*r i ~ 6 ©itt«Rxtt4«tR©T;i/* vym*m 
*. ) 

[0 15 1] R33 % r34, RSSoy^dp;^ AnY> 50 



^)V^rJmtLXlt. R31, R32x-fiH^tfe : b(Di;ll^ 

®»«m*w , 6>n*. r34, R^cDrj^uymt 

[0152] M*tf h U 7;u*-n * # >x 

;i/^>Sfi/'7xx;i/3- K-CA. bV7)i#a*$y 
XJiftym (p-tert-7*h^i/7xx;i/) 7xi 
;U3- Kxt7Zv p - H;Ux>^;b^;>@ji?7xx;i/3 
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- K-^A, p- hjmyxjiTfryfflt (p- t e r t - 
7>3fS/:7xx;i/) 7x^3- K-^A, 
u*$yx;ifrsyWthvy^—)i>7s)\/ft— l J^ bVy 

;i/^-D^^>^;i//fx>^ (p-ter t-;/h^:S/7x 
(p-tert-^h^i/7x-;i/) 7x 
X (p-tert-^h^i/7x-;i/) ^Jliis^^ 

p - h;i/x>x;i/*>i h U 7x^M-^A, p 

- h;i/X>*;b*>g* (p-t e rt-^h^7x- 

;b) i/7i-K;i/*-^, p- h;bx>x;i/^>^ 

fcfX (p-tert-^h*i/7x-;i/) yn-)lX)l 
*- J )^ p~ h;L/X>x;i/7fN>^hU^ (p- t e r 
t-^h^^/7x-;i/) ^;i/^-tj7^ ;t7May 
^ >xM>gf h U 7x-;bx;i/*-^^ *7$y*)i 

?s)ifcymhV p-b;i/x>^;u 

2/;i0 ^;i/yjNX«i7ju, P - \^)uiy^ji7Hymy$vs\ 
^yji/ff-ji (2-^yy^u^y)v) ysjifc—y 
U vvyfrXu^zyTsfrTtsynv^fry^-KTs 
p- S;bx>^;b7^>^^^^;i/^xx;i/ 
^;i/^x^A, bvyj^utzyTsfrfcy^ytu 

gf ^ 2 n ^ t/;i/^7 x x;b^ - ^ A^O^n A 
(p- h;bx>^;i/*;x;i/) V7^J**y, t^x (3f£/ 

^x;b) V7*J*9y, tfx (n~^;bx;brf-w;b) 
IfX (s e c-y^JV?sJlfc-;i) V7"J*Z 

ert-^l/XMcjb) VyJ**y, t^X (n- 

;i//fcx;iO V7 s J**y. tfX (sec-7^Wl/* 
— VT'J^Zy, tfx (t e r t - T^;u^;^x 

vr s J**y. i~y^u^y;vy,;v^)i- 1 

- (tert -y^;i/^;b*x;b) t?7*J*9>* 1 - 
^^D^i/;i/^;i/3}Nx;]/- 1 - 

;1/tJnx;1/) *J7^*#y. l-tert-T5A^;i/* 
x;i/- l - (tert -^;i/x;b^x;b) V7 S J** 
yi$<Di?7"J**yW»fa> t?x-o- (p-M/x> 

(p- h;i/X>^;i/7jNr.;b) -a-^x-MW* 
>>2», bf^-o- (p- h;i/x>^;i/*;x;b) -a-y 
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A> fc?;*-o- (p- K;i/x>^;i/^x;i/) -2-*^ 

(n-^>x;i/^x;b) -a-y^^yij^j/ 
tT^-o- (n-y^>^;i/7^-;i/) -a-i/7x 

(n-y#>*;i/*-/b) -2, 3-^>^>^>i7* 
UyJ-^rJ/A, fcfX-o- (n~:/#>;*;i^x;i/) -2 

io -o- # >x;i/7jxx;b) - 

y^ hfX-o- (tert-^>^l/*-jl/) -a 

-o- (^>^a^-9->^;i/^x;b) -a-^*^;^ 
U**S/A, kfX-o- (^>¥>^;bd-Nx;b) -a- 

V V**i/2** tf^-o- (p-^;i/^-n^> 

o- (p-tert -tt/WOH yy,)lfc— JV) - a 
x;i/) -a-^^l/^U^S/A. ^-o- (*> 

- (p- S;bx>x;i/*x;b) ^n;\'x 
tf;i/*;i/7Kx;i/-2- (p- h;i/x>^;i/3i%x;i/) 
a">^cd/3 ->!r h^;i/*>g|3l^ ^7x-;i/^;i/* 
x vy^u^y)\yyys)^y^<DV7s)^yw» 
30 ^ p- h;bx>^;i/dx>K2, 6~y-hDK>y 
;k p- h;i/x>^;^>^2, 4-yzbn^>^> 
^-ha^>^;i/**-hm l, 2, 3- 
NUx (*#yy>)i>*fc-ji*3cy) ^y-^y. i, 2, 
3-hux (bvyjv#u*$y?s)\sfc-)v#*ry) k 

>ifX 1, 2, 3- hU* (p- h;i/X>x;i/*x;b 
*^rS/) ^Vif^^CDT.^^X^-T 1 ;!/^^ 7* 

hi>u-h, 5-y;bd<;i/^>-2 l 3-^*;i/3K^ri/ 
-f5 hW;i/-h'J7U-K 5-^;i//K;i/^>-2, 
40 3-^M*W§ K-^f;i/-h2/U-K 5-y;b 

y7xz;^;i/*- i >A, h'j"7;i/*n^^>x;^> 
St (p-tert-^h^>7x-;b) y7x-M;i/ 
Tfw^A. hU^;i/*D^*>X;i/*>KhUx (p- 
t e r t-^N^ri/^a:x;i/) x;b^x^A, p-h;b 
x>^;i/7^>®fhUt7xx;^;uj}>x^^ p - h;bx 
(p- t e r t-^h^ri/7x~;b) 
50 xx;i,x;Ww^ p-h;i/x>^>»hUX 
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(p-tert-^hdfi/7i-;i/) ^.;b^-^A^CO 

X fcfT. (p- t-;i/x>^.;b^-;i/) j?7l/*#X tf 
7 (2/#0^rX>l/7;bJ}w;b) 2?7y*#X bf7 
(n-^;i/x;i/7fw;u) &7V*9>* (>fV7* 
=f-)\,7,)\,-fo—)\,) V7*J**y. tfx (sec-^f;i/ 
7;i/*x;i,) i?7\J**>, Xz. (n-7Dfcf;i/7;i/7fc 
— ;u) ^77*;* #x tfT. (>f y7nt.Vk7;i/*x;i/) 
*J7'J**y. trx (ten -^>;i/x;u/}-s-;u) ^ 
7y* *y*g<D*jTV*& ywzmk tr^-o- (p- 

h;ux>7Jl/3fcx;i/) -a-XjifSH/^y^drXk, 
7-0- (n-7#x*;t/*x;b) -a-i^^i/^y 

2/ A^© $r 'J $/ AaHWfcW* L/ < J§ H 6 ft 
6. fcSS, ±IBBW8^Wttl«S:*Sln?Xtt2aeiUbS: 

[0153] mm*m<z>m&&i*. ±*-x*mi o o 

»K»LTO. 2~1 5gp, 4flC0. 5~8gI5ilfS3 

[0 15 4] (D) fifc*oaa£ttfb£*tt. ttR£fflJ: 

VWt&Z. £ tfT'gZlt&toim ux & y v 3© «t e> & 
«£1&t-&<&©IB£lcj: y, 1/X7 hR^ffllftcMftft 

^A#-x7D77^;i/«£ft±t^3£#T'£-s (43 

M¥5-23 2 70 H5-24 9 6 8 3-^, R5 
-1 5 823 9f, H5-24 9 66 2f, 115-25 
72 82f, H5 -289 3 2 2#, H5-289 34 

[0 15 5] z:©J:e>&&«tt-ffc^fei£UTtt, 

3§»a?7$>si mmr^ym, -fj^^&^m-t 
^mmit^m, summits®, 
K.Fn^-i/m&m-t summits®* hkd^^i- 

*. TSKIWtt. KSP?#^*We>ftS^ w 

fciiMSJfcT $ >##a»cffl v \ e> ft a. 

[0 15 6] UttMKMu #HROBBIfeR75^«4:U 
T, 77=EX7, *7-Jl7S.y, x^;b7$X n-7° 
nt*;i/75X 'fV^D^l/T^X n- 7*^/7$ 
X W V^ffl/75X sec -7*?yi/7S X t e r 
t-7^;b75X ^>?-;i/75X tert-75;i/ 
7$>. i/^n^^;i/T$x --v^xn^SX X* 
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P^XO^SX ^f^75>. ;t?f-;u75x 
^x;i/7=x fS/*75>, F-^X^SX -fe^b 
75 X 1/»75X x-f U>X7S X T-h5 
x^- xv^># $ >*tf«0te*Sft. «n»®BlllS»7 ^ 

-7ntr;i/75x Xryyntf;u7$x 2>'-n-7 
^;i/7 ^ x y 7^;i/7 s x 2?- s e c - 7^;i> 

75 X X^>7;b75X 2>'2/^n^>7;i/75X 
2>X3fXn/75X S?S/7 D'VfrXJl^S X 2^\7"^ 

10 ;i/7$x v*9WT$y* y;-;i/75x i*r*> 

;U7SX yhrWl/75>, ^W5X N, N 
-WfMfU>J?75>, N, N-2>^^;ux-^u 
XX7 5X N, N-2>^^;i/-r-h^x^l/>/0^5 

>WM^£ft m^B.(ommm7s.ymtLx. hu 

^f;i/75>, h'Jx^;b75x h'J-n-7ntf;i/ 
75 X hU-ry7Dt>75X hU -11-7*^1/7 

5 x h u -f y 7^;i/7 5 x hu-sec — 73-^7 

5X h'J^>7;b75X hUi>^D^>^;U75 
X M'vSfX'i/r^X h'J^n^W5X 

20 hy^7f-;i/75x hy*^^-;i/7$x h'j;-^ 
7 5 x h y -ri/;i/7 5 x by k^sz/ut 5 x h y 

1Z^;i/75X N, N, N* , N' -^h^^^l/^^ 1 

xv2;t = x n, n, n' , n' -f h7^f;i/xf 

UX^75X N, N, N' , N' -T-b^^fry-b 
7lf U>^X4f 5 >^^J^:$fti) 0 
[0 15 7] iim75>»i:UT{i, m*JO&* 
f;nf;b7$>, ^5 L ;i/x5 L ;i/7'Dtr;i/7$x 

2>Vl/75X 7x*f;U7§X ^>2>>2>'^^;i/75 

>WJ*SW„ ^^75y^t)W#75>^ 

30 <Z>*fls«|i: LTtt, 7xiJ>8K»» («Atf7-yx 
N-iW-UX N-If;i/7-'JX N-7DtT 
;U7xiJx N, N-WfM-'JX 2-^^;i/7 
-UX 3-^f;i7-'J>, 4-^f;i/7-'JX x 
fJb7-'J>, 7ntf;i/7xyx NWf;b7-'J 
X 2-~ hn7— U X 3--hn7xiJX 4-x 
h07-'JX 2, 4-i>*xhD7XUX 2, 6-2>" 
xha7X'Jx 3, 5-2>xhn7-yx N, N- 

V**frYJM&ynf) , ^7i-;i/ (p-hy;i/) 7 
5x ^f;b^7i-;i/75x h u 7x-;i/75 x 

40 7x-l/XX75X t7f;b75X 2?75 7^7^ 
xv, ^a-jvtmw WZ-ttVU-M 2H-tfD- 
;k l -*1-)]/tZu-M 2, 4 -^^^;bb"a-;u 
2, 5-^^;utra-;k N-^^-;i/trn-;i^s) , 

y-;i^f) , f7y-;«<* (WLtf^r*/-^ -f 

y-;k 4-^^-;u^5^y-;k 4 -^7;b- 2-7 
> f^y-;i/fi^ 7^-tf> 
CHMe. tm y >BSV# (Mx.«tf a g x 2 - * 
50 -i-b'ny>^), tra U (MAtf^n y 
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Xx N-^Mfnyyx tfny^Vx n-*^ 
frY£w)\?ym* -Y5#Vyx^iS#> -f5*V'J^ 

yxx x^;u^yxx ^a^i/bf'J^x 7*yi/fcT 
yxx 4- U -T^i/^x^i/) tfy^x X*?- 
;bbfu^>, M;*^;n?y>xx hux^tfus; 

XX 4-tert -^;i/bT' J XX X7xx;i/fc? >J 
S?X ^XXU/tfyXX ^S^XfcfyXX :7>3fS/ 

tryxx x*h*i/fcfyxx i-^^;u-2-tr'j 10 

KX 4-bfDUS?^fcrUS?X l-^-4-7i 

x;bbrus?x 2- (l -x^;i/^atf;i/) try^x 
7 5 7 t: y xv, x* 5 j tf y , tr y # 
vvmm* tfy^xvs^t t^7£>"x¥§##. ^ 

tjpstfc s/x^ y +tyv>i#* 20 
sHMfc 7?'j^m 7xty>m i, 1 

0-7xt>hD"J>m 7f->^ Tt-V 
CO 1 5 8] ®C ^^^i/aSr^-tS^-^-fb-^fe 

7xa-7^>^ ;oi/*5>g?, i^ys/x 30 
txfi/'x -yvd-^s/x yys/;i/n-fj/x ek$/ 
x 7i-;i/75-x xw-x yt>' 

X 3-757 ^i?>-2-*;i/J}fV^ *h*XT 
5-» WBSft, ^;bshx;ua6*-rs^®Rffc* 
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*£^lt 3 - try «xvtji/*>s?, P -h;i/x>^;u 
z&mmit&to, t KodFX7xx;m^-f 

ffc£4fc 7;bn-;H4^5g^^)fcLTfi, 2-fcK 

n=*s/t?yxx 75 7?i/v*-;k 2, 4-3vy> 
x*-;u 3->r>K-;M^^-;bb;Ku-h, ^; 

x#7-;U75X Xx*7-;b75X KUx*y- 
;i/75X N-x^;i/Xx^y-;i/75X N, N-S>" 

x 2, 2' — -f$;^;-;K 2-75;x^; 
-;k 3-757-1 -;k 4-757-1 

-•7*J-fa 4- (2-t Fa^xx^i/) ^;t/*y 
x 2- tryxx 1- (2 

-t FD#i/X^;i/) tf^i^X 1- [2- (2-t 

Ka^pxxh^^) x^;i/| tr^^x wjy>x 
#7-;k 1- (2-tKa*j/xf^) eny^x 
1- (2-tKn^j/i^) -2-tray^vx 3 
-tr^yyy-i, 2-T/cM\'vX!t--;k 3 -tray 
^V-i, 2-:/aAxXt-;k 
ys;x 3-*^**ys?7-;k 3-hoAV-;k 
1 -*f\H/- 2 - tfn y t»x^ 7 -;u 1 -7S>y V 
>x#7-;k n— (2-t Kn^fS/x^iO 7^;w 
5R N- (2-th*n^>xf;b) -fyxrz^->75 
WtfftBsSti*. 75 KIKWfci: I/O*. *;i/A75 
K N-^f ;i/!}nM7$ K. n, N-i?7-^;i/^;i/A 

75 K 7"feh75K, N-73=-;i/7-fe H75 K, N, 
N-X*^;i/7iz h75 h\ yntfpr>75K, 'OX 
75 K«tfM5i34l&. >f $ KSHMfcfcLTtt. 
-Y5K -y-**/>^5K VKSFW^S. 
[0 15 9] 3«C TiB-J3S^ (14) &t>* (15) T* 

[0 16 0] 

Mb5i] 



CHjCHjOd^'-Os-R" 

N-CftCHjOO^'-OjT-R" (14) 
CH J CH J O(R 4S -0)„-R 4 » 

CHjCHjOCR^-Os-R* 

N-CHzC^OCR^-Ot-R 60 (15) 
H 



(5£tf, R«, R42, r43 R 47 R48«^tl-?tl3toi 
UTflttRR ^R^(i%K®0SHR 1-20 <D7)V 
drXVfi, R44, r45 R 46 r49, r50 { ^^^ 

&mW 1 ~ 2 0 ©7;U*;i/»Xte7 5 7 U R44 
^r45, r45^r46 > r44^r46 r44^r45^r46^ 

R49^R50 {i ^nWS^LT^S:^UT%;«}:VN < , 50 



S, T. U»«tl-?no~2 0©S»«:aVr. fiU 
S, T, U=0CDil^, R4< R45 r46 r49 % r50 

[0 16 1] R41, R42 r43 r47, R 48© 

7;i/=¥l/X«tLT^ «3WR1~2 0, *?*b<i±l 
-10, 3gtC»*L<ttl~8© ! b<0^fcy, 
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Its **l>ym. x^l/>«, n—JuWym. 4V 

zfa^uym. -ry^i/>fc. n- 

^yf-uym. -iv^yf-i/ym, 'v*M/>3fc J- 
\yy^L 7 : yvy& i/^uKy^-uym, i/irw\* 
yvy%Mtfm?t 3 &z>. 

[0 16 2] R44, r45, r46 R 49 r50© t 

^JimtLXlt. ^(1-20, »*L<t±l~ 

;Hfc n >f yyf;i^ ten -7^;b 
& n-^>^;i/S, -iv^y^jvm, s\*y)im. J 
-Jim. ?y)i>& Kt^>;iA hu^^bft i/^a 

[0 16 3] ®:. R44^r45, R 45^r46, r44^r 
46, R44 tR 45 i: R46, R 49fc R&fmiatt&t 
-e©g|©j^i5[ttl~2 0, J:»J»*b<l41~ 

[0 16 4] S, T, Ute^;ft^ft0~2 0©gg&T*& 
l J- <fcy#£L<lil~l 0, 3SfC*T*U<&±l~8(D 

[0 16 5] ±G (14) . (1 5) <^ft^i:LTM 
(W&Clt. hUx {2- (* h*i/* h=^» x^M 
75 h>JX {2- (* h^xNdfi/) x^;i/} 7 
5X hU^ [2- { (2-^^i/iF#>» 
S/} x^;i/) 75 >, hU* {2- (2-plhdr^xh 
=*r£/) X^;b) 75 X h'JX {2- (1 h^i/x 
h=^» x^l/} 7S>, h'JX {2- (1-xh^i/ 
xhdp^) x^-;i/} 75X hUX {2- (l-xh=3f 
S/^nsK*S/) x^M 75 >, h'J* [2- { (2- 
tKD^iRi/) xh^ri/) x^-;b] 75>, 4, 
7, 13, 16, 2 1, 2 4 -s\*rMryt*(-V— 1, 10 
-5WlfJ/*0 [8. 8. 8] /\^*3*X 4, 
7, 13, 18-fh7^t-l, 10-^WtfS/ 
[8. 5. 5] x-f=2+J-X 1, 4, 10, 13- 



(38) #HJpp 1 1-1 9 0 9 0 4 
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X l-7-!f-l 2-^^^>-4, l-7f~15- 

^"y^y-b, i-7f*-i 8-*5?>-6^3b , W 
e>*is„ «fcj(E«r^x 7-y>tt*f*. trnuy 
>0§3gfo t£i;s*>sHK*. *;y>g§m 75y|fc 

Sifb£4& 75K»*flC hUx {2- 

<.*h*is*b*i/) ttM 75X h'Jx { (2- 
(2-* h^S/xhdfi/) 75 >, hUX [2 

10 - { (2-* S*S/xh#>» x^;i/] 75 

[0166] as, ±iffl»ftfb#4Wiia«:*Brex 

MW^-XtSffll 1 0 0 gUJC*f LT 0 . 0 1 ~ 2 4f 

\z o . oi~i aw%Fi»T**s. o . o l SPct 

[0 16 7] JgK, sfcWJieDUS?;* M^RK* (E) £ 
20 «- R57- c O O H ( R57te£Sg$t|& 1-10 ®|t§|RX 

mxtfrfu i 1 1 m& *>m itnz> 1 a 

Xtt2aRJ:©ft^lS:^fflf-5Zlt**T*S-5^ ift 
^iCfS^Sn^fecDT'fi^v^ (E) ^OBH^Ct 
y, l^Xh<DPED£jgtt£ft±;*-fc ^fcJK*K_h 
TCDx y i?^ 7 * x feasts 3 i: T*£*. 
[i»3 TIB-ffl^: (1 6) - (2 5) T*^$^^ 

R57- c O O H ( R57 t i^|5[ 1 ~ i 0 ©Ittl^Xtt^- 

30 n^©7;i/^u>a) jctywjii/rfcy, ^o^f^ 
07xy-;HfcK®?« (C) i=c-cooHfS$n 

•&» (D) tCO^bJrfc^^C/ (C + D) =0. 1~ 

i. o-^&s-fb-^fe. 

(I I«D TfH-flS^: (2 6) , (2 7) -CjRSftSte 

[0 16 8] 
Wb5 2] 




[0 169] 



Hb5 3] 



77 



(40) 



WMPP 1 1-1 9 0 9 0 4 
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^xii^mwT^^r^axiiT^^-^aT'^) y , r 

;u^;i«x«T;b>y-;i^. sfcw*- (r57> h -co 
or' 36 (r' aaKaWK^f-Xtt-RS^-cooH) -p* 

y, R54«- (CH 2 ) i- (i = 2~l 0) , #St$fc6 
~l 0©TU-l/>aS. AAjK-ZH, *;nfc-;i/afc 
BMUR?-XttSMtiR?\ R»ttilBRttl~l 0©7;i/* 
^K6~i o<D7U-b>& 

M^Xti^G^ 1 ~ 8 <DWm&X\*Wm<DT)Wl 
;HS3U*:*-7*-;HST»* y , R57lij^|fc 1 ~ 1 0 CDtt * 

ci in 




COOH 



XR 1 ~ 8 <DmffltXte$ffiR<D7)i'*rJ\&3.\*7)l>r 
-A-SXtt- R57- COOHit'fel,. j 0 ~ 5 (JM 
RT**»J, u, h&OXtel si, t 1. s 

30 2, t 2, s 3, t 3, s 4, t4ttf*l^ls 1+t 
1=8, s2 + t2 = 5, s3 + t3=4, s4 + t4 
= 6 S:iU£U fro#-7i-;i/#&cf3(C'> % & <t%lo 
©fcif***-*- •5J:e)^T'5>-5„ 0tt3S (2 1) ©fb 
■&&3%:mM¥-i%ft*&. 1 , 0 0 0~5, 0 0 0i:1-f. 

& vmss (22) <Mt-em*:ms&i%fttt i , oo 
o~io, ooot-rsia-cs>€>„ ) 

[0 17 0] 
Hfc54] 



(2 6) 



(OH) 16 ^==,R fi '-COOH 



(27) 



(41) WHPPl 1-1 9 09 04 

79 80 
(R51, R52 R57li.±m£mm<DMM*jjkt. s 5. *m*mfZ>Z£tfT*gZj)\ 3tie>«^$tl5*;C9T' 
t5ii, s5S0, t5^0T% s5 + t5 = 5l:ftl &&V\, 
t&mX*&Z> 0 ) [0 17 2] 

[0 1 7 1] ±K (E) ffi&h LT, JUttSKttTK- [ft 5 5] 

fl£ft I I I -1~1 4XtfI V- l~6"Cjo%S*l*ft#* 



OR" 

R*0-^)-C-^^-OR" [n - 2] 

CHa 

CH, 

R"o-<S)-c-@>-or" cm - 3] 

COOR" 

CHa 

R*o-(oVc-<Q>-or" cm - 4] 

Cft. 

CH 8 -COOR" 

R"0-@>-(o)-or- cm - 5} 

R°o-@>-o-<Q>-or" cm -6) 

R°o-@>-ch 2 -<^o)-or* cm - n 



[0 17 3] 



[ft 5 6] 
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(42) 



11-19 09 04 
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Cm- 8) 



Cm- 9) 



Cm - 10) 



Cm -li) 



[0 17 4] * * Ut5 7] 




Cm - 12) 



Cm - 13) 



Cm - 14) 



«BU R" ii7KiI«iiCH 2 COOHl^U [0 17 5] 

sfrffr&ttlCfcWtR" ©10-10 0=E;i/%ttCH2C Hb5 8] 



83 



(43) 



#gPP 1 1-1 9 0 9 0 4 
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Civ- ID 
(W- 2D 

(iv n- 3) 

[IV -4) 

(IV-5D 
(IV -6) 



[0 17 6] ±IB#^I^C=C-COOHT'jS£ 

[0 17 7] ±IB4J-f-W(C=C-COOHT*^5tl'5» 

tC^fbTO. l~5g|J, «fc'J#S;L<ttl~3g|5T'& 

0. l»J:»J^3&v^fcSMUI)yfi«^T<Z)«9lfS&lJf 
P E D<D*||^aH-#K#&ftfcV^§£#»»X 5g|5 

5. * 



* [oi7 8] (f) m&<D±M (b) ft&tctteffiNs 

ICTIB-®^; (1 0) TwS*iS*yigUIMa«:^r* 
S*¥±^^4^3, 0 0 0 — 3 0 0, OOOCI^HF 

[0179] Htc (F) ^Sri3^fS3i:tc<fcy, y\* 

[0 18 0] 
[<t5 9] 




CI 0) 



[0 18 1] iJEWcfeWt, Rl, R 2 , R4 R5 r ^ 0tXft4 ~ 2 0 ©3R7;i>*JHk =S-T;i/^bS 
6tt±fBil!liai©Si*^U RUtiLfcEfc (5) ill* ^*vf*Vi)8|«l~6©hU7^l/S/U<n«. ft* 
*ft*«^«ltT*y, «*HLiJ« (6) TJ^SLtl 50 »4~2 0©*#V7-n/=¥;i4S»Tfe*. 
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[0 18 2] e, f tt-e4x-en0XteIE^T'&y, e, 
{tfmmzOtte&Zttf&i)^ g\3jmT-2bV. e + 
f + g=lT'&5„ znibOtMititO^e/ (e + f 
+ g) SO. 5, $?*L<ttO. lSe/(e + f + 
g) SO. 4, OSf/ (e + f + g) SO. 5, 
L-<«OSf / (e+f + g) SO. 2, 0. 4gg/ 

(e + f + g) SO. 9, 1fr$.V<li.O. 6Sg/ (e 
+ f + g) SO. 8T&£<, e(D^#: (e + f + g, J£* 

rra«i) (c^f-r^fij^o. 5&jS;t, f©-£fl«i- 

&jg*.&2>\ ^^{JgO^lCMf-SfJ^O. 4lZffi 

v. mmmim<&2>Wr£j) i %>2>. e, f, g 
[0183] 3©«ke>^i«^+Hb^i^ mm-mm- 

fi#S3, 0 0 0 — 3 0 0, 0 0 0, £?£L<{i5, 0 0 
0-3 0, OOOTfeS^feS. 

3, ooo izmr^^t hmzmtmiiz&zb 

©h&U, 300, ooo&M5i:7;W)i«^ 

[0 18 4] 38ic, z.<D (F) j&£©^-;MSfag£vvr 
fc. (Mw/Mn) ;W£^^«<£#+*^ 



(44) #Hjpp 1 1 -1 90904 
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* z tfrb. mutts** - y^miztmizm^ \sv 
*btmzmz>iz\^ *-xitm(DfrHkSM6\t 1 . o 

-2. 5, #{C1. 0-1. 5ffl»^T»»4£fctf# 

[0 18 5] fcfe. (F) rit»©/<-^«ffi©i!it4i: 
(B) flMho^-^ffllg <awS*iT^SJl«HHb# 
*) £©BB-Sf!I£t;*, 0:1 0 0 — 9 0 : 1 0©gftfcb 
tW£L<* #(C0 : 1 0 0 — 5 0 : 5 OjbWjgT'& 
£. ±ffi (F) fife9-©K-x«afli©B3^fi^±IBfifilt 
10 J:»J#^i:, (B) flRfl^-Xflffll OBWSftTH* 

s^mb^j) \z£mm<m%:t>m*>*i&^®£tf& 
[oi8 6] *mxm'*?Ab*miz& miz (o $ 

UT«, ¥*&4^Ffi^l 00-1, 000, #*L<tt 

1 50 — 800 ^O^p^fC 7i; -MfcWBSS: 

2 oRJb#-rsib£&©&7 x /-;HfcKgaKD*^lS( 
-y-fcgR^JgSlC J; »J UT¥*U o—ioo ^;u% 

[0187] 7i; -jim<m&<D7}<.mm?-(Dm 

#© 0 ^;i/%«±, L < li 3 0 ^ ;i/%RJbT*;fc y , 

* fc, -t©_hKtt 1 0 0 «t*J«F^b<tt80 ; E 

[0 18 8] Z.(DI§£\ ^€>7xy-;i/|fcKif«fe2 
oRi^S-fb-^JilbTli, TIB5S (i) - (xi) 

[0 18 9] 
30 Mb6 0] 




[0 19 0] 



Htei] 



(45) 
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4#H!PP 1 1-190904 



(OH) 




R 2 ' s 



(ffi ) 



(iv) 



(v ) 



R"t (OH),- 



(OH), 



'"-""nCA /— v-(OH) r 



(vi) 



(0H)r 



R 2 V 




(0H)r 



(R ffi ) u - 




(vi) 



[0 19 1] 



Hb6 2] 



89 



CH-CH 2 




mx-& v , RttteJkmmttit&mm i ~ 8 amzmx 

(R27) h -COOHT»*»J, R24»- (CH 2 ) i~ 
(i =2-1 0) , imm.6~l 0<D7V-\sy& Hj 

rv-uy& ij)^-)^ mmm* 
yatmsm^ R&tomm+xttmm. i ~ 8 <dwm. 

^aT*gms tifc y i-;HX(it7f;HT* U , R 
27 tefmw. i~io ©W|!RXtt4H»K©7>n/* i/>* 
Tr&S„ £tz, j te0~5©»t*&y, u, hliOX 
s, t, s' , t' , s", t" It^tX? 
*ls + t = 8, s* + t' =5, s" +t" = 4£?iJ£ 

m*?>&5%m.T*tbZ>. a»5$ (v i i i) , (ix) 
©fb£#W>£-?*& 1 0 0-1, 000 2i I" SRTfe 
*. ) 



WBB¥ 1 1 -1 9 0 9 0 4 
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(vi) 



(ix) 



(x) 



(xi) 



[0 19 2] ±|BS*ff R21 s R22tbTti, 

JS?> x^;bS, ^d^H, x 

^x;U& i/^n^s^^l/S. R^LTtt, «*.«R 

21, R&tm&te&e), fcswi-cooH, -ch 2 

COOH, R^tLXlt. fcfeUix^ 7i-l/ 

R25tLT«, 1/>3S. JfeSV^ttR 24 

fcHWWfetiCD, R*fcLT»«;itf**«^ 
& x*;idfc ^;u& ^ni^a. x^x;i^ */ 

[0193] z.z.v. mmm®wpfi£fe&iiisx 

tt, ±fB-« (5) , -MR (6) X'BZtiZ>£L m 

ttj^l5(i~6©hU7;b^;i/i/u;i/& mmm~2 

[0194] ±fB7 x ; -;H4*BHIS:SPPScS»T?ai 
lfil0 0i»C»U 0~50g|5, «F*Ktt5~5 0 

ft iWSKiiio-30 are* y , J^ftxte 2 ffl 



(47) 



<RfBB¥l 1-1 9 09 04 
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«MMt©^Lh*<«;v »j , so wzmzztM 

[0 19 5] fcsfe, ±BB(0i^ft«W«W!RItt7xy- 

[0196] *js«©u*;x h«m». ±samwtm 

1 , OOOSrSx.3, 0 0 0JWTT% fro 



' CH 2 -CH V 



92 




ftOgv/ (v+w) g0. 6 ZmM.t&®LT'&2>. ) 

[0199] m-, ®m®fflM<Dm*&%.m£ lt 
it. ±ga-*a (5) , (6) T'mznz>&, m 

[0200] ±mmmmY®Mom&mt, ±i&m 

0»C»LO~5 0» > 4$CO~3 0». #£L<ttl 

mxtm^z «fc e> *«Bre*>* 3 i: * u \, 

[0 2 0 1] fcfc, ±fla«,J:e)4»^il?ft!l^J(i, 7 

[0 2 0 2] JglC, h**|BHCtt. (H) 

^9-(05iUW»J{5apJi: UT»« 2 4 8 n mT'ffl=E;« 
Wl 0, 0 0 OJKT©fls#**ffi^*£fc#T?£ 

[0203] jwwstctt, ^>#ux <<y?y. -r? 



*mo 6 o %uTaym£x*ffltfmis&t&®z 

[0197] z.<m€i. frfr&mx&izmxy^j-fr 
mm^immi-i}^mmsk^tz.i^Bt lx& 

TIB-i« (2 8) T?a%S*i**y«UIMft&*U S 
1, 0 0 0 0JBIITT?** 

10 [0 19 8] 
Ht6 3] 



(2 8) 



h^izX 7;i/;T5>-rX 7t7xt>h'J UX 7 

20 tryhvisy, hU7x-i/x trux $"/izx 

t7^VX :7*W7-rX bf-feX ^'Jl/X "<X* 
7i>, <^>#-feX s<y*J?x.±y h bX 7> h5 
3VX 7>KDM>X7>hD>, 2, 7-^*h 
3fXf-7#UX 2-X5 L ;b-9, 10-;X*h*X7 
>ht7X 9, 10-Wf^l/7>h7tX 9-x 
t-^r^Vh^-feX 1, 2— 7-7 h3VX 9-7;i/ 
tl/X TKHRS; (2 9), (3 0) «©Jf®£#^ 

X ^>^^"7x>^OilS^^^|t^ 2, 
30 3, ^-h'Jfhn^M^xyx 2, 3, 4, 
4' — rh5H Kn^PS/zOl/^a:^ X 2, 4-^fc: 
KD^M>y7x;>, 3, 5-i?t KO^fS/'Ol/ 
7x7 X 4, 4' -^tKD^M^^x;^ 
4, 4* -tf^. (S^*^;i/75>0 ^'77x;>f® 

'<>y'7x;>^); 7,^17;* 

7 u- h^<7jx^x7;i«#^*we ) n-i>o 

[0 2 04] 
Mb64] 



(R 9 ^ 
(R")i 




(R B3 ) C 



(2 9) 
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T)\,n * mm** b < \*$miXD7)\>n * i/7)V 

ttKRfc b < ti^ii^©T;i/^-;i^xt±r u 

#A/t-V>T& «fcV ^B& : fe> b < l&MHftO) 2fffiWBi^^ 

Gtt-f-tl^4aOX«l~9CD^gC, Htel~10©iE© 
[0 2 0 5] »C#L<tt, ±gB5£ (2 9) , (3 0) 

Kfcirvr, Rei-Rssti^^^jjmj^^g^ ikm 

>wm. mm* b < \*-m&i(D7)\;>r-)m*z.\*7 
y -;l«T'& y , ia»Rxtt4WfeR<or-n^rAiSi: lt 

^Dtf;i^ n-zf^Jim. s e c-y^;i/S, t e r 

>^««s*z>ii6KRi~i o©=fo<D*wiiT*&y, t^T- 

& sec-Zh^i, t e r t-^h*2/|S. 

y^DJK^S/H, t e r t - »J«F*L< 
£ bTt*, h3f5/**-;i4fc 1 -x h^ri/x^ 

i - x h * t/zfv tr;i/S. i - -f a ^ ^>x^;b 

t e r t-yh^>>x^;i/»^©^iS2~l 0(D 

3fS/x^;i/X. i-xhdpi/yn^;i^ l-^niKdr 
;vaifci/ttt. trzjn, yn^x;L^ T'J;bS. ^ 

^x;i / «<DJ:e>^j^a2~4CD : fe;©^*iBiT*fe«.„ 7 

? * x;i/S<D j: e> &#8H$[ 6~u (D%(Dtf#mx 

[0 2 0 6] R«Ha|^^fc^T»vvc%»J:^iB8lfc 

A/T' ^X «t V Wti b < te^fffi&D 2 flff 0)JffiS&ftMb 
*JRS. $^?£^T'^T=fc=}:^gg|:kb<{;i#a 

&. 5$*©J«0 3U£lT*&y, J #0 R64 

[0207] mm^-^/oX'^x^^m^^LKit 



(48) 4$M¥l 1-1 9 09 04 
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sec-^fl/>i, -CH2 
-CH 2 CH 2 0-*, -CH2OCH2 -mo*. 

>^ x^l/>& -CH 2 0-S. -CH2CH2O- 
ifctf«fcy#±l/<J§v*e>*i*. 

[0208] mm-^^/ox^x^^^w^^v^i 
#wm2mwmxmbm&t lx& mx\t 1 , 

1, 4— fl/>S> 2— ^TS/^n^-U-^^l, 4- 
>f 1/ 3 &#8fg&5~l OCD^CO^lf^tl-g.. 
[0 2 0 9] g@glS^«:^T-V^*»«fcV^t.b<tt 

7iXU>S, p-7iXb>^ 1, 2-#S/U>- 

3, 6— <vym, S;bx>-2, 5— ri/>», 1 - 

?*y-2, 5->fl/>aS®J:^3WI8WJ[6~14(Oti 
<D, $>•&V^^±-CH2Ph-S. ^CH 2 PhCH2- 
& -OCH2Ph-S. -OCH2PhCH20-« 
20 (PhB7i- Vym igOimm 6 ~ 1 4 <7J>T u ;ut 

[0 2 10] R65^^^»T**>^^ 

U«SiaJ^U:©Wte»T'B#lbfefc©$:Si*U MCD 
#eETtC^LTT;u^ 'J ^raittS:St^lflMtS:iWt+ 

TfB-M^; (3 1a), (3 1b), (3 1 c) T'tj^* 
4x-5S*W*bv\„ 

[0 2 11] 
30 Kb 6 5] 

R" R M R' B 

-i-R 68 -Si -R 6 " -C-O-R 68 

R 87 R" R" 

Ola) (3 1b) (3 1c) 

(5£tK R66~R69tt^tl-?-*4a?S5itC7K«M^ tt^^ 

40 dr;b& ««Wtib<tt4«pR©r^r-;i4SXttTy 

&-^^T' t» J: V R 66 ~ R 6Q <D±Xtf7}<.m%.*X 
feoTtt^S^VN. R66^R67 li5 ;v%{c^bT 

n^wMLx\^x*^\ R^\*fflmbi,<\twm 

07Jl*)im. HQKK%i b < te#lI£R©7;i/:3* S/7;i/ 

dQttK'b b < \&tfm<D7fr>r-)i&x.tt7 y 
50 [0 2 12] JJBiaa»*x»i^i*K©7;i/* 
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mtmx itwm<07ft=i* s/ft 

7V-)imtLTte. ±iaR61~R63^|ii^ 
[0 2 13] S(3 1a) iZ&^TR&£R&tf 

u^i/V^ym. 3-**v-4-7t*-v-i/9a<\* 
is U ^>ft 4 ^;bi> ^n^-^i/U T^ft^tfx^ff? 

$[4~1 OCtOAW^W. 
[0 2 14] ifc, 3* (3 1 b) fCj3^TR66^R67^ 

ytu^yv^ym, l-i/'yi/^u^y^v-ry 
ft 3-7t3cy-i-i/7*si7 0'<y3-V7 : y&> 4- 

9<7)=b©^tfe>tvs„ 

[0 2 15] 3gtC, S(3 1c) (Ci3^TR69iiR66^ 

■y-isi?u'\*yV7 1 y& i-tt^vvw^yi-Vr 
y& 2-**(-y—4-*3-;i*/tu'\*ri/V7 : yW$ 

(D&mWLA ~ 1 0 ©t.OA'W PjtLSo 
[0 2 16] ZLdT', ±IB5£ (3 1 a) T'Slfr^Sft 
^LTtt, #lx.t;£t e r t-75;uft 1, 
;bx^;bft l, i-x^;u- 
l-^f^D^ii, i, i-^x^;i/^ntf;ba^ 
©jK^S[4~i 0©3$7;i/3r;i/fttfHf£\ 1, 1-2? 
^^;i/-3-^v^;i/^ 3-pj-dpvi/^a^^ 
;i/ft l -^^;i/-3-^v-4-^-dr-^i/^n^ 
f;i/ft&^cD 3 -^-^ vy^^i/ftawsST-aD-s., 

[0 2 17] ±155$ (3 1 b) T°m£>2tlZ>mt LT 



(49) i^F^p 1 1-1 9 0 9 0 4 

96 

Mj*^;^>y;i/ft x^y^^s/y/u 
ft s^^b^nt^i/S/yji/ft ^x^i/^^i/^'J;!/ 
ft h y x^;b>> y ;i,ft t e r t — 7^;bS/"*^;i/£/ 
y ;i/»^o^mg5c3 ~ i o © h v riwiis u ;uft*W 

[0 2 18] ±135$ (3 1 c) T^fcStl&ftil LT 
tiu #9A.«i -* l h^x-^l/ 

ft i-xh*S/x^;uft l.-ih^n^ 

10 ft. l-tert-^H^i^H, 1-n-^h^r 
S/X^;bft 1 -^f y ^h^m^bft 1-tert 
-^hJri/ifjbi, l-5/?D'v*2/;i/3**S/x*- 
;i/ft 1- (2' -n-7h^>Xh3f£/) X^;i/ft 
l- (2-x.*-j&s&i/Mt*l/) x^;i^ l- {4 

xfvift, 1- {4- (t e r t— -f Y^iJ 

ft i-^h*i'-i-jtf;i/xf;H < i-xh*£/ 
:/nt^l/ft Stt N3r2/*?/l4fc i>xh=3f>>*^l/ 
20 ft 2-fh7tK077-^ 2-f h7tKDt 
7-;H?©^i[ 2-8 <Z)^©##RIT'&6„ 
[0 2 19] ±fBs£ (2 9) , (3 0){C33^ 

t, e, f, Gi«;n^fto;mi~9©iE©im h 

tel~l 0(D]E(D3mX\ E+F+G+H^l OZffig, 

[0 2 2 0] JbSB5$ (2 9), (3 0) <Dit&®><Dft& 
UMUtflflfc bTtt, TIB (3 2 a) ~ (3 2 j ) T*^ 

[0 2 2 1] 
30 [-ffc6 6] 
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(50) 
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-19 09 04 



COOR 70 




(3 2 a) 



COOR 70 




(3 2 b) 



OOO 000 *" 

(3 2 c) 



COOR 70 



CH 2 OCH 2 COOR TO 




(3 2 e) 




OCH2COOR 70 

OCH 2 COOR 70 




COOR 7C 



COOR 71 



OCHiCH, 




(32g) (32h) (32i) 




CHjOCHzCOOR 70 



CHiOCH 2 COOR" 



(3 2 j) 



[0 2 2 2] JKflaWllBfflfc LTtt. l^X (4- 

t FD#>>7iz;i/) XJtoto*?*/ K, t^X (4-ter 
t-^hdri/7a:— Xfl/*3r«/K. ^ (4-te 

S\ bfx C4- (l-xh^i/xhdpi/) 7xx;b] x 

(4 -t KDdr^/7x-;i/) tfX (4-te 

r t -7Y*is73L—M Wfry, (4-ter 

t-yh^j/^;i/yK^;^^ri/7x^;b) tr 

x [4- (1 -xh^pi/xh^i/) 7i-;b] 

x tr^ (4- (i-xh*s/^njK*'» 7i-;b) 

^-t-yhuy&WT^it&fo. i-?h*jy-i, 2 



-WK-B-xM^ny K£2, 3, 4-h 
V t Kn^j/^>i/7xy>ii©^fcb<ttgp^xx 

fr-fcymtruV R£2, 4, 4' - hUn Fo^S//<> 

[0 2 2 3] m»KSlJ£ LT*f* b<tt, 9 -T> 

>^;i/3i?>i?t e r t-7$.M 9 -7> Vy^.yii)\> 
tfymt e r t-* h^ri/^^K 9 -7> h^-fe>^ 
M>S!tert-ih*i/if;k 9-7>hv"fc> 
T^btfOgft e r t -fh5t Kntf5— ;k 9-7> 
h5t>AM>S!te r t -rh5t ;k 

UK4:2, 3, 4-h'JbKD*M>!/7i;>i:ro 
50 fl^x;*^;Wb-&*W*fc3*tf * £ fc#T?*5. 
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[0224] _tnB (h) &ft<D$mmww>m-&m 

tt. "«-;MMBl 0 OglHCttLTO-l Ogp, 
L<&0. 5-1 Ogp, »C«F*b<ttl~5an?*<5 

[0 225] JEtC, #|gt»© htflBKCfcfc. ( I ) 



(51) if^|3p 1 1-1 9 0 9 0 4 
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[0 2 2 6] 7i^U>7;U3-;US§##i:LTtt, T 
E-fts£ (3 3). (3 4) T?wSft**rfDfc#aKCtt 

[0 2 2 7] 
Mfc6 7] 



R" 

R"-OC-i-R" 
I 

CKCH,CHjO)y-H 

R w R" 
R 76 -C-OC-C-R" 
IMOClfcCafcrO CKCHjCH^h-H 

CStfc R 71 , R 72 , R 73 , R74, R75(i^tl-P*uW(i (80 WO , nx^> r D S-40 1j . r D s 

XttjSgfgifc 1 ~ 8 ftlttlftR. £l&RXtt#K©7 - 4 0 3 j , ro S - 4 5 1 j (V tfftfc #V * >X£I 
;i/3r;HST*&y, X. YttoxusER&RU TfBMfc 20 (**) S3) . ^7r^ rp-sisij, tf-1 

iSJ^f-S. 0gX^3 0, 0gYg3 0, OSX+Yg 7 1j, TF-17 2J, TF-17 3J, TF- 1 7 

4 0T*5. ) 7j (±B*4>*Jm mO H) , rx-70-09 

[0 2 2 8] 7tfl/>7;w-M^#tLT^l 2j , rx-70-093j (V vTft%>ffl»fc9Sai 

j-tozi* t-7-f;-;i/8 2, -9— «*) gso *&*fctf*£i:#T?g*. #*l<». 7n 

7^;-M04, i)-7-f;-;H0 4E, f-7Y rFC-4 3 0j (&fc*'J-xA Of*) M) , 

^-;H04H, -9— 7^y-;i/l 0 4A, r X-70~09 3j «fi8Hb^X3l 0*) ^) AW 

-;bTG, -9— 7wy-;bPC, -9— y-;i/4 4 e>tis 0 

0, -9— J-)\>4 6 5, t-7^;-;i/4 8 5 (A [0 2 3 2] *^i©U^ M*fS:ftilTA"f -> 

ir Products and Chemicals SrJKfiMN&ICtt. <mW)V 4 -Wh^-WR^X 
Inc. £0 , ^7OE1 0 04 (HflMfc^XlR 30 fJ^ifcrtUTf*. WLtf^U 3>-7x/\-^©fi}£±lC 

(*f0 SO ^#*4f 6>4l.6. ^tf>n-^-<>^©#&T'^P^0. 5-2. Om 

[0 2 2 9] ±mT-t*\syT)\y=l-J\'mm{b(Omm mt&Si-MC^pU ^Mt^h^l/- h±t-6 0 

l±, \sVX Yffi&M\ 0 Oa*%tfO. 01 — 2ftl — 150"C, 1~1 0#R3. ^*b<(*80~l 20 

% ck*j»*u<«o. 0 2~iMk%-c**. o. o tc, ^sshw:/'.;*-*-*-*. ftvt-eBtt®/?*-:' 

y, 2S*%J; y 1/ U jftftS 0 0 n mJMTOiS^W, xdf >>v U— 9* 

[0 2 3 0] *»W©1^y^h**W»CJi. ilBf&frJ^f- ~2 0 0mJ/cm2iS, »*L<til 0 — 1 0 Om 
V**#©S1^fca^*£fc;^fcS. fofc, ft** 40 N±T'60~1 5 0"C. 1~5£W. L<«8 0- 

#©8i5&n£«u *mi<D%mzmf&^$mx-m%&£ 120-0. ^s^xhi?^^-^^-^ (p 

fS^t^T'^So EB) »C 0. 1-5% #£L<&2~3% 

[0 23 1] jraSSffiWfc LTtelM'tfXS© x K^^I/Tl^-tfi^vf Kntf^iM F (TMA 

*>©2>W£U<, A-y)l7t-UT)l*)l#Vy$-*ri/x.?- H) «®7^/*'J*}6»[©3R#RS:fl|t\ 0. 1— 3# 

b>x^y-;k 7»ySl<b7;b#;i/XX-r;k #*L<ttO. 5~2£f& S?» (d i p) & A 

^-D7;b^;bT$ >;**1M R 4syv*b*MUt/U K;b (puddle) j& ^^U- (spray) ^ 

C-430j, rFC-43ij (vvfntiftawu- 49VSti9f». «Clx*/l/^ 

XA (**) 9S0 , -9--7D> TS-14 1J , rs-1 -m<Z>tpX**)2 5 4 — 1 9 3 nm©3S^ISXttx^i/ 
4 5j, rs-3 8 1j, rs-3 8 3j (Wftvfolfl 50 7l/-f- XWMCiSfttW-^r^J- 



(3 3) 



(34) 



(52) 



%fffl¥ 1 1-1 9 0 9 0 4 
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[0 2 3 3] 

mzm&v, mm. mem* ^x^^ymmz 
sera®**}/** - ymmmt LT#arr»*&. 

[0234] 
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2L*csrru aim gasassa-t #yv-&*# 
fe 0 *#e>*ifc;Ky v-frFi©**^ (Poi ym. 2) 

T'^S4a-&^fit$:*U iH-NMR^UtKD^r 
^JXf- b>©7j<^g©7j<f|tIg^©X b*ris^M\3$te 
2 7 % TKSiaOTKmiS^© tert-^h^M^ 

[0 2 3 8] C-^^J3) 2L<D-75Xn(C^Ub:Kn 
drJ/^W>5 0 g&y^fMMT^ K5 0 0ml 

10 fcgt 2 O'CT'^jf Lft*^x^;i/trr.;i/x-^;b2 7 
g, l, A-V\^-u^y^)^^u^^yZg^. 

y«wiu tki oLfc^fnas^MTLfeiiri, a 

fiBWfcWf&tife. 7th>500ml 

fee f#e>tifc/Kuv-t±, iH-NMR*»e>d<y t kd 

L/>©7>^»©7Km!S-?-^ 2 4 %X |> dp i/X^ 

Mbstu 1 o%«^Bwa*ifc*t*<«Batife (Po 

1 ym. 3) o 

1] 2L©75xntcd<Ut: Ka 20 [023 9] te/*0||4~7] ^-^Ji~3^ra^ft^ 



[0 2 3 5] H 

^■y^uyi o o gSr^^;bd%;i/AT5 Ki, oo 
o m l Ktsws-fe MI® p - b)ix.yx)\,fcym* 
Wm\st=ML 2 0-CT-^f Lft*^x^;i/tfx;i/x— r- 
;i/3 0g, hUx^u>^un-;i/S/tfx;bx-7 i ;u2 

»C J: U cf^DU tK 1 0 L fCtf mmm.*ffiT LfctZ. 

Oml(C«t, *10L(C«TU Wife. JGBtt 

^Lfc,, ?§e>n£;tfy iH-NMR^e>jKu t 

Kn * yxi- uywm&CDykmm'fft 2 7 %x 
xf;i/ft$tv 3%#^$;ftfcz£#«;**i£; (P 
o 1 y m. 1 ) „ 

[0 2 3 6] 2L<D75XntC/KiJli Ka 

dfS/^^U>l 0 0 g&Wf;b*M75 Kl, 0 0 

SsADbfcgL 2 0°CT'^Lft^?>x^trx;i/x-7 : - 
;i/3 0g, 1, 4-*?\f—U*i/*?-)]/*/irU'\*?-&y 
2*£«ftlbfe. 1 BMBSfSS-ttfcflMC S7>f-7 
7Mc«tU^f0U *10LfC»WnSJi5«S:}rFbfcfci 
5, BfeB#*«f»6nfc. infeSBiife. T-feh>5 0 
OmlCiiSt, AIOLCITU 

mLt^. ih-nmr^^jKu t 

Kn * uy®7mWD7l<mm*tf 2 7 %x h *y 
[0237] Hie #6>nfc««MB«fbanfex 

x h^PMbJKU t Kn*S/**- U> 5 0 g & try Vy 5 
0 0ml OftlBS*, 4 ttvmftbtetfbrfimti?- 
t e r t —7=f-)\,l g fcaanbfc. 1 WBBSJSS-ttfc 

tife. rti&MBfifc. 7-feh>5 0ml»CtS)Wa-&, 7K 



ififCJ:»JT8Ba<tt* (Po 1 ym. 4~7) TwStt* 
[024 0] C^-^J8) 2L<D7^xntC/KUt: Kn 

dr^^U^l 0 0 g&-rh^t KD7^>9 0 0 g(C 

^a*, **yx)Vfcym3. 9 g&*8Snufe*. 3 

OiCT'^LftA^x^n -^n^x;i/ni— ^;b2 
8. 2gfct8BnU SBSWRfSS-ttfe. <^^T% 1, 4 
- ^ > i?^--yT/i?hfx;bx— f)V 3 . 8 g 

o. 5»raEJSS-e&!fe. JST^xT^ckyc^nb 

$«£SIU 2 0L©M*tcMTLfca^5, SfeH#: 

jw»e>tifc. i*i&aKi«, ma* 2mm. mm. 
mgmkLfr. mbfttztfv^-termmK (Poi 

ym. 8) T'TjkZn&m&ZmU lH-NMRA^3j< 
y M Ka dr ^5=- 1^>©7K^S©7K^M^ 2 6 %x S 

dr^^n^drMbatu 5. 5 ^ttm 
[0241] c^M9, i o] ttamsiivmiKsm 

40 {CjcyTIB^ffe^ (Po 1 ym. 9, 1 0) T'/^ni> 

jKyv-fcfSfc. 

[0 2 4 2] [#J«ffl|ll] 2L©77X3tC/K'JtF 
0dri>x-3 : -U'>l 00g?:fh7tKa77>900g 

casus*. **yx)i*ym3. 9g*m$nLtt& 

3 O-CT-Jif^LftA^X^H -^D^x;bx— f-)V2 
0. OgSrtfeflDU 3BjrHaSJ«i:S-&fe|ft. 1, 4—7* 
y*J*-)\,*J\Z-)\,3L~ rJV3. 8g%mui>t~. o. 

3©aS«[S:iH»x^;wcJffl«6HiU *teKfc'J* 
50 ©T-feh>S:«ffiU 6EKMiaiB»Ufcft, 7"feh>lC 
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TtJ/K^ MbK'J t KD^^^lx>5 0 g fctfU i?> 
3 0 0 gfc^S-fe 4 0 "CT'SHf bfc# t>rM8i*J- 
t e r t -^;b4 . 5 g fcSMnbfc. 1 BMBKf&Slt 

m^tife. zn^mm. y^hyzoomnz^m^ 

W&nt^'JV-ttTfB^tt^ (Polym. 
1 1) T'7jk£i\Z>ffim*%U iH-NMR^t/KUt: 

^"DJK^MbSn. 5%#t e r t -zfb*i/*lJV#- 

[0 244] C^Ml 2] 2LCD75XZ!fC/K'Jt: K 
0 0 g£-r h^fc: KO-75>9 0 0 g 
fC«MIS-&, ^^JWHJOKS. 9g«:8aiJb;feft. 
3 OTCTJWPLJfe^&x^lfrybx— 5V1/2 4. 0 g 

fcflttnu i Bsrarass-efc. 1, 4—f#y 
> j*-n/V\di—)\,x.-7-n,z. 8gSr«6nu o. sb# 

mKJSS-ttfcfe SIT ^xyzfOC «fc *J cfjjfn b fe„ 3<5D 
fcBWx^-; wciftBBiaft U 6 EKH&fflSK 

bfctt 7th>ICfflKiU 2 0LCMH*tc«TU 

2Ei^, ttOfe JBStaigbfe. #6*ifcaKUv-tt 
TIBiRttsJS (Polym. 12) T?n%S*l*«Bi*# 

©#SW?-# 3 1 %x h S/x^;Wb 3 *U 5 . 5 

[024 5] tej&Ml 3] 2L©75X3tCd<Ut K 
O^ri/X^Uy 1 OOgSfh7tKD75>900g 

3 otct»8B¥ bfc#£x^;i/bfx;i/x-- r;n 6. 4 g 
ftflUDU lHMBfflSSlifc. 1, 4-^>^-;i/ 
S?tfxj/x~ 5^1/3. 8st:WDU 0. 5B$MKj$3 
iST^xr^ciytfjiftii/fc. 

awix^^/fcftaisaii u M7j<T* 6 m&mm b 



(53) WHPFl 1-1 9 0904 
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[0 2 4 6] HtC, #e>#lfc«J^MR«fbSnfexh**/ 
xK^fMbKUt Kn*S/^I/>5 0gfclfUy>3 
0 0 glc^Sii:, 4 0TCTUB¥b3S:«<&riKBfy- 1 
e r t -^;U4 . 5 g SrSsflDbfe,, 1 BflHKJfcSlife 

e>tlfc. £tl&flB§&. T-feh>2 0 0ml(C^3 
■ft. *2LKWTU jK'Jv- 
10 #&nfejKUV-ttTiBa%t&5 (Pol ym. 

13) -tt5%£tl&4||9tfc*U 1h-NMR*6jKUK 
Kn * 2/** U>©*BHI©*JltK* # 18. 0 %x h 
dpj/X h#2/ftS*U 5%#t ert 

-Mtztu 5. 5%tf&m2ntcztmm2ftt-. 

[0 2 4 7] [^ffill 4, 1 5) 1 fcHtHfc 

#8»CJ:yTKwtt*I (Pol ym. 14, 15) T't* 

[024 8] [£j*0S 1 6 ) x^;i/fcrx;i/x~r;t/&fl! 
v > z: £ JgiPM*£j$0g 1 2 i: fi|«©#flac «fc »J TiB^ 
20 '14^ (Pol ym. 1 6) T-j*£*l£#y V-^#fc„ 

[0 2 4 9] 7] jKU (3, 

i/tt uy) t 7)i>r-)ix. - ^Mt-Sya (1-22) 
Srfflv^T#«Wl 3i:H^©^CJ:yTIB^tt^; (P 
o 1 ym. 17) -ffiRaftSjKU 

[0250] c-^^j i 8 ] r;i/^x;bx-^;Hb^) 
( I I - l ) WrGOM 1 l i:rattta>#8tfc «fc »JT 
K5H!K (Po 1 ym. 18) 7?a*Sft.2>/Ky V-£# 

[02 5 1] l 9] 6jftff8 ZMKtosttSK* 

30 yTfiBasffisS (Pol ym. 1 9) T'^StV-S^'J V- 

[0 2 5 2] f#^tife^'Jv-©eiigtiTi27jVffi^;©ii 

*ffiuixiiu 2 s:4maxtt^rt9WbT^sai«raii 

S^b, (R) »43B«a6R*«^bTV^S««S:jS"r. 
[0 2 53] 
Mb6 8] 
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(54) 



WW 1 1-1 9 0 9 0 4 
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[02 54] 



Ht6 9] 



(55) # m¥ 1 1-1 9 0 9 0 4 

107 108 



Polvm.l 

H H H 
(CH 2 Cfe (CH 2 C) 



)(R) O 



CH-OCH* 
6lh 



C-0-(CH 2 CH 2 0) 3 -C- 
CH 3 CH 3 



Polym.2 



H H H H 

(CH 2 C)pi (CHzChi (CHzCfe (CH t Cfe— 



HR 1 ) O O 

CH-OCJH 6 C=0 

ia octcHs), 



H H 

R': -6-O-CH J -/~\-CH ! -0-C- 
CH, % CH, 



[0 2 5 5] 



(56) jftBH* 1 1 -1 9 0 9 0 4 

109 110 



Polym.3 



H H H 
I i I 
(CH 2 C)pi (CHzCW (CHzQpr 



>(R') 0 

CH-OCzHs 



H H 
R': -C-0-CH 2 -^^-CHz-O-C- 
CH 3 ^ CHa 



Polym.4 



H H H H 
I I I I 



(CH 2 Cfei (CHzOgi (CH 2 Cfe tCH z Cter- 

9 

O(R') 



£ $ (? 

CH 2 



6 



I 

c=o 



H H 

R*: -(p-0-CH 2 -/~~V-CH 2 -0-C- 
CH, ^ CH3 



[0 2 5 6] 



Hb7 1] 



Ill 



1- 1 90 9 04 
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Polym.5 




CaHs 



H H 

R': -C-O-fGftCftOk-C- 
CH 3 CH 9 




H H 

R': -C-0-CH 2 CH 2 -0-i- 
CH 3 CH. 



[0 2 5 7] 



Mb 7 2] 



(58) WPP- 1 1-1 9 0 9 0 4 

113 114 



Polvm.7 



H H H 

I I I 

— (CHzQpi (CH 2 Ck«a (CH 2 Cfe- 



XR') 



O 



H CH, H 

CH 3 CH* CH 3 



Polym.8~10 

H H H 

I I I 

■ — (pHzCfe (CH 2 C)qT+52 (CHaCte 



)m o 

^H-OCtHs 
CzHs 



H H 

R': -C-0-(CH i )4-0-i- 

CH3 CHa 



[0 2 5 8] 



Mb7 3] 



1-1 9 0 9 04 
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Polym.ll 




H H 

R': -6-0-(CHJ<-0-6- 
CH 3 CH 3 

Polvm.12 




H H 
R': -i-O-CCH^-O-C- 



[0 2 59] 



Mb7 4] 



(60) #|?ipp 1 1-1 90904 

117 118 



Polym.l3~15 



H 
I 



H 
I 



— (CH; 



H 



H 
I 

— (CHjCte 



)(R') 



CH-OCJi* 
I 

CHa 



o 
I 

cp=o 

OCfCHa), 



H H 

R': -C-O-^H^-O-C- 
CH3 CHs 



Polvm.16 
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